Involvement of the tumor suppressor gene p53 in tumor necrosis factor-induced differentiation of the leukemic cell line K562.
The cDNA of the human wild-type p53 tumor suppressor gene was constitutively overexpressed in the leukemic cell line K562 (which lacks detectable amounts of p53 protein) in order to investigate the consequences for growth and differentiation. Several stable clones were established by transfection of the expression vector pc53SN3. Expression of p53 protein was characterized by biosynthetic labeling and immunoprecipitation with the monoclonal antibodies pAb 1801 (reacting with wild-type and mutant human p53), pAb 240 (reacting with mutant human p53) and pAb 1620 (reacting with wild-type human p53). All clones which were 1801+, 240-, 1620- or 1801+, 240-, 1620+ were defined as "wild-type-like p53-expressing" clones. Our results show that expression of p53 protein is compatible with continuous proliferation of K562 cells. The growth characteristics of wild-type-like p53-expressing clones did not differ from that of control clones. However, the former were more sensitive than p53-negative control clones to growth inhibition by tumor necrosis factor (TNF), a cytokine with a potential role in growth and differentiation of myeloid leukemic cells. In addition, a 2- to 4-fold increase of the amount of hemoglobin, a marker of erythroid differentiation, was observed when wild-type-like p53 protein-expressing clones were incubated with TNF. This suggests that differentiation is the mechanism responsible for the increased TNF sensitivity of these clones. Our results support a role for p53 in mediating growth inhibitory and differentiation inducing signals by TNF.